Abstract: Innovation rarely occurs in isolation, and firms increasingly exploit cooperation strategies to increase their innovation propensity and performance. Empirical research concentrating on the breadth of cooperation practices, as well as the variety of objectives pursued in the context of innovation strategies remains scarce, and even more so for emerging economies. This paper aims to contribute to this literature stream by providing empirical evidence on the impact of the breadth of cooperation and innovation goals on innovation performance in Turkey. Results show that having six types of cooperation leads to the highest marginal effects on the innovation success while the probability to innovate is more determined by the objectives pursued rather than by cooperation itself.
Introduction
Innovation is a risky economic endeavour. Companies start with promising ideas for innovation under conditions of high uncertainty, increased complexity and market volatility. As literature reports, only a few of those deliver successful results, taking the form of new products and services, which ultimately can have a positive impact on companies' growth (Porter, 1993; Enkel and Heil, 2014) . Finding and developing new ideas for innovation projects are the most important steps in the innovation process and thus companies are trying to expand their horizons in their search for innovative ideas. For this purpose, cooperation with external partners has proven to be a good solution (Bamford et al., 2003; Chesbrough, 2003; Teece et al., 1997; Tidd, 2001 ). Many scholars have emphasised the value of external knowledge sourcing by exploiting external networks in the innovation process (Caloghirou et al., 2004; Cohen and Levinthal, 1990; George et al., 2002; von Hippel, 1988) .
In the traditional innovation model, industry's main argument is that, for innovation to be successful, it needs to be fully controlled in order to bring about innovative products that contribute to the strategic goals of the company. Innovation is often regarded as something difficult to predict and even more difficult to manage. It is about searching into technological regimes that are more distant than current ones. This requires creativity and experimentation and developing knowledge-skills and capabilities that are new to most companies. If these activities are not well governed, they may drift away from the strategic goals of the company, and the organisation may develop the wrong knowledge, skills, and capabilities that ultimately do not contribute to company growth, resulting in a low return on investment.
The proposed and popularised model of innovation management is based on the need for companies to open up their innovation process, so as to collaborate with external partners such as suppliers, consumers, users, universities, research centres, and even competitors to develop innovations and to ultimately increase business performance (Alcalde and Guerrero, 2016; Löfsten, 2014; Mention, 2011) . This new innovation paradigm was further stressed in the open innovation literature, by Chesbrough (2003) , and has received huge interest from both academia and industry. According to Chesbrough (2003) , internal R&D and innovation activities alone no longer constitute the right strategy, due to a fundamental change in companies' new idea generation process. Chesbrough (2003) depicts open innovation as "a paradigm that assumes that companies can and should use external ideas as well as internal ones, and internal and external paths to market, as the company seeks to advance their technology".
In this study, we advocate that the traditional closed innovation model is outdated and thus aim to contribute to the empirical literature in relation to the impact that the breadth and the openness of the innovation process has on companies. For the empirical analysis, we extend the exploration of breadth of innovation, as introduced by Leiponen and Helfat (2010) . This paper is structured as follows: the next section develops a number of hypotheses based on a review of innovation objectives, cooperation, open innovation, and breadth of innovation. The third section analyses the CIS dataset and variables, and Section 4 discusses the empirical findings. In the last section, we draw conclusions and highlight policy recommendations and managerial implications.
Literature review and hypotheses development

Breadth of innovation
Innovation is risky, and only a few innovators can expect to bring successful new goods and services to market. Only one project is successful out of 300 submitted ideas (Schilling, 2005) . However, companies often search for knowledge and ideas through a very limited window (Helfat, 1994) . Therefore, in order to increase the success rate of innovation projects for new and better products, it is very important to extend the breadth of the sources and objectives of innovation.
Most of the time, innovation objectives are focused on niches, product quality, services and scope. For large companies, it is easier to enter new markets or open up new markets with innovation activities. New technical possibilities and extended product range are the primary objectives of all companies deploying innovation projects. Beside the development of radical novelties, many companies pursue the objective of widening and extending current product and service offerings, through the implementation of innovation activities, as well as extending their current market share and even entering new markets. Cooper and Edgett (2003) have recognised new product development as one of the critical factors for successful innovation.
The main idea behind the shift from the traditional innovation paradigm to the open innovation paradigm is a change in the way of seeking new ideas for innovation. However, the use of different knowledge sources by a single company is generally shaped by the ecosystem, which includes new opportunities, level of economic turmoil and search skills of other companies (Cohen and Levinthal, 1990; Klevorick et al., 1995) .
Those companies that invest in a broader and deeper search for new ideas may have a higher chance of changing and innovating (Laursen and Salter, 2006) . Katila and Ahuja (2002) defined breadth as the number of different search channels that a company uses for innovation activities. Searching for innovative ideas is not just looking into a very high number of sources; but it is about focusing on key sources that might provide added value. The main sources for innovators are mainly lead users, suppliers and universities (Urban and von Hippel, 1988) . In addition, universities, competitors, customers, and research centres are some of the main partners in idea generation. While universities and research centres play a key role in more radical or new-to-the-market innovation, (Kaufmann and Tödtling, 2001; Becker and Dietz, 2004) , competitors and customers are used more for process and incremental product innovation.
Several researchers have discussed that, together with focusing on current types of innovation, companies also should pay attention to diversifying innovation (Forsman and Temel, 2011) . For example, de Jong and Marsili (2006) , Amara et al. (2009), Forsman and Annala (2011) and Damanpour et al. (2009) suggest that the diversity of innovation types increases, especially if a company is in active collaboration with different partners and sectors. Moreover, Leiponen and Helfat (2010) state that greater breadth of innovation objectives and knowledge sources is linked to greater innovation success at the company level, particularly on sales revenue from new products.
In the innovation process, the number of new ideas is important. However, the search for innovative ideas is not without cost and can turn out to be resource-demanding and time consuming. Therefore extending the breadth of searching for new ideas needs to be well analysed and carefully implemented.
Innovation objectives and cooperation
The broad definition of innovation as the successful exploitation of new ideas leads us to consider two common typologies that have been used to explore the links between the types of innovation and business success. Innovation was defined by Schumpeter (1934) as new or improved products, production techniques, organisation structures, discovery of new markets and the input of new factors. Schumpeter's ideas have stimulated researchers to develop innovation typologies resting on two common criteria: the degree of novelty and the degree of differentiation. On the other hand, Griliches (1994) describes innovation as the product of knowledge generating inputs. The literature abounds on ways to measure innovation performance such as the degree of novelty or innovation success (Mention, 2011) . Several previous researches recommended not using a single measurement for innovation performance (Henard and Szymanski, 2001; Cheng and Huizingh, 2014) . In line with Leiponen and Helfat (2010) , our research is focused on two different assessments of innovation performance. Firstly, the innovation success is investigated to identify the factor of introduction a new product or new service by the firm (Baker and Sinkula, 2007) . Secondly, the financial perspective is considered, relying on the percentage of product sales revenues from innovation and return on investment as declared by the respondents (Im and Workman, 2004) .
Innovation activities have been seen as the key driver of enhanced business competitiveness as suggested by many different studies. In the last ten years, an increasing number of researchers have explored the impact of innovation on company performance (Freel, 2000; Rochina-Barrachina et al., 2010; Parida et al., 2012; Garcia Martinez et al., 2014) and identified innovation as the main driver for companies to thrive, prosper, grow, and sustain profitability (Drucker, 1988) . Indeed, successful innovation should create value in link with the sales growth, while process innovations have been linked to productivity (Cainelli et al., 2006; Avlonitis and Salavou, 2007) . Innovation is often connected with improved business performance in terms of company growth, profitability and productivity (Heunks, 1998 , Tidd, 2001 ). Generally to push innovation activities, firms have been determinate a set of objectives to reach usually constraint by the group appurtenance and by the resources available (Mairesse and Mohnen, 2010) . Prior studies have demonstrated the utility for the firms to identify objectives and to reach them to increase their propensity to innovate (Galia et al., 2013; Pavitt, 1984) . This leads us to formulate the following hypotheses:
Hypothesis 1a
The higher is the number of objectives pursued by the firm, the greater is the impact of breadth on the propensity to innovate.
Hypothesis 1b The higher is the number of objectives pursued by the firm, the greater is the impact of breadth on the percentage of product sales revenues from innovation.
However, although many companies have placed innovation activities at the heart of their operations, internal innovation capabilities are very limited and fail to benefit or sustain a competitive advantage and the development of new products. Although allocating appropriate resources and company capabilities are a necessity, yet it is not sufficient for realising innovation. Strategic choices and initiatives need to be follow suit (DeSarbo et al., 2006) . To mitigate the risks, firms try not to innovate alone and rely on external cooperation. The positive impact on performance to innovate of this practice has been demonstrated in prior research (van Beers and Zand, 2014) . Since innovation became one of the main tools to enhance business performance via new products and services, more and more companies try to further improve their innovation performance through collaboration with external partners, which takes us away from traditional innovation (closed innovation) to a new innovation paradigm: open innovation (Temel et al., 2013a) . Open innovation has become one of the main topics in the innovation management field. The main premise of open innovation is the exposure of the innovation process to external partners. The new innovation paradigm assumes that companies can and should combine internal ideas, external ideas and paths to market, as a company looks to advance their capabilities (Chesbrough, 2003) . Open innovation is considered to be a major driver for companies wanting to enhance their business performance (Elmquist et al., 2009; Vanhaverbeke and van de Vrande, 2008) . Based on these grounds, we formulate the following two hypotheses:
Hypothesis 2a
The more firms rely on external cooperation, the greater is the impact of breadth on the propensity to innovate.
Hypothesis 2b The more firms rely on external cooperation, the greater is the impact breadth on the percentage of product sales revenues from innovation.
The specific setting of emerging countries and the influence of open innovation
As a new paradigm for companies to manage their innovation activities, open innovation is dependent on viable external institutional conditions. Thus, there is a very strong link between national innovation systems and open innovation (Edquist, 1997; Lundvall, 2010) . The success of the system depends on the joint and individual contributions of companies, universities, research centres, customers, competitors and government agencies to the creation, dissemination and usage of knowledge. Hence, the successful implementation of open innovation is highly dependent on well-organised national innovation systems. Emerging economies have unique social-economic characteristics and regularly evolve in poorly developed national innovation systems. Previous research pointed out those companies in emerging economies such as Turkey use price as one of the tool for competition (Craig and Douglas, 1997; Temel et al., 2013a Temel et al., , 2013b . Despite that, innovation is also an important instrument for companies to confront the intensified competition on their markets i.e., by offering new or improved products on the market or the same products at a lower price or both. But in the domestic market, most of the consumers are not willing to pay significantly higher prices for the new products that come as a result of the innovation process (Pamukçu and Erdil, 2011) because of low consumer income (Batra, 1997) . Therefore, in a highly competitive environment firms are struggling to maintain the cost of the innovation through different means. Thus, most of the companies in emerging economies are either imitators or adapters of technologies developed in advanced countries. This is because companies in these countries typically do not have access to the right technical skills and managerial knowledge while at the same time lacking, and limited financial sources as well as the necessary experience in innovation (Pengfei and Yisha, 2010) . But, this is not the same for international companies that are locating in the emerging economies for production and export their goods and services to developed economies. Those well-known international companies locate in emerging economies such as Turkey for production they do innovate and they have markets at domestic and international level. However, it is difficult for local companies to achieve same results due to lack of reputation, finance and network (Lewin and Massini, 2003) . With regards to collaboration for innovation in emerging economies, the main focus is still on the creation of cooperation between different departments within the same companies and only those few companies that have better capacity can cooperate with external partners (Dwairi et al., 2007) .
In most of the emerging economies, companies are willing to work with external partners as long as there is mutual trust and benefit among them, which takes a long time to emerge (Salampasis et al., 2014) . In addition, having had some bad experiences with heavy-handed bureaucratic processes and judiciary systems in those countries, companies are not willing to take the risk to work with external partners.
Universities in emerging economies are mainly teaching-intensive and although some universities have well established and advanced labs, they have not managed to set up a good system for joint projects between university and industry (Temel et al., 2013a (Temel et al., , 2013b . According to Scholten and Temel (2014) , in emerging countries, companies are willing to cooperate with universities as long as there are additional funds available; otherwise they are not likely to collaborate. Furthermore, there is a need to improve intellectual property rights management and enforcement systems in emerging economies to promote better cooperation (Wang and Zhou, 2012) . Therefore, due to the limitations of knowledge and technology inflow and outflow in emerging economies, it might be difficult to carry out open innovation strategy in such countries.
Data and methods
Data and statistical inference
The community innovation survey (henceforth, CIS) data allows researchers to instigate the sources and basic elements that describe innovation in manufacturing and service firms. The latter was long time considered to be less important for innovation studies as they are less R&D intensive. The service sector was believed to be a passive adopter of technology from other sectors or as a sector trying to use innovations developed within the manufacturing sector (Pavitt, 1984; Toivonen and Tuominen, 2009) . CIS data also allows discussing direct implications of innovation by inquiring firms' innovativeness, their possible sources of information for their innovation activities and their intended goals of these innovation initiatives. Using this harmonised instrument for innovation, leads to the enhancement of the overall incisiveness and understanding of innovation in services and manufacturing sectors. CIS data therefore allows a better understanding of the similarities and the significant discrepancies between and across sectors.
The data used to analyse patterns of innovation in the Turkey manufacturing industry is a derivative and an amended version of the CIS. CIS collects data on innovation practices and is a reliable source of information on innovation activities in firms. The data collected are well-known to make available information on the innovativeness of enterprises according to the type and the activities sectors, but also to provide significant material on the different types of innovation including various aspects of the development of an innovation, such as the objectives, the sources of information, the public funding, the innovation expenditures etc. The amended version used for our data sample contains the same indicators, but misses the part on the detailed information of the firm. The reference period of the survey is 2006 to 2008. CIS, conducted in Turkey by the Turkish Statistical Institute (TSI), is administered to a sample of firms across the country. A representative sample of 5,834 enterprises was selected and surveyed by conducting face-to-face interviews with top level managers.
The survey itself covers many different aspects surrounding innovation, including the success of innovation. This is included in the questions dealing with the introduction of technological innovations and the changes in sales that were attributable to this new introduction. The structure of the CIS survey further investigates the innovation objectives, knowledge sources for innovation or other R&D activities. The fact that the sources of innovation and the objectives for the firm's innovation activities are collected creates a unique dataset. Data from CIS are valuable because the objectives for innovation are available, something which is not always the case in other countries answering the CIS. In the paper by Leiponen and Helfat (2010) , the R&D survey data was combined with the CIS data survey. In our data sample, the data was already available, as it is part of the CIS questionnaire in the form it is administered in Turkey.
Data from the period 2006-2008 encompasses both the explanatory and the control variables in our research. It also includes the dependent variables, measuring the success of innovation and the share of revenues sales resulting from innovation. Minimal overlap between the dependent and the independent variables was achieved for the involved time periods, relaxing the simultaneity issues. Additionally, the short time lag between the objectives and sources of innovation and the outcomes of this innovation is appropriate for the types of innovations that tend to occur in the industries in our sample. In our data sample, the objectives and source of knowledge are correlated. A focus on the external source of co-operation has been explored on our paper. Previous research had shown a significant link between the innovation success and external co-operation. Innovation success could have been affected by the possible correlations between firm characteristics and innovation objectives and external co-operation because of our cross-sectional data. To limit this risk in our analysis, variables that control firm characteristics of this type have been added in our model. Because the Turkish version of the CIS data does not contain the data on employment, education of the employees cannot be used as an additional control variable.
Specific attention was given to the controlling for R&D expenditures and innovation capability since this is expected to have a large impact on the success of innovation, while further being correlated to the objectives of this innovation and its knowledge sources. Data on the objectives of innovation was unfortunately only available for one period of time; therefore it was not possible to use fixed-effects estimation for enhanced control on hidden firm heterogeneity.
Methods
The two dependent variables used in the model are the traditional innovation success and the percentage of product sales revenues from innovation. Innovation success is usually assessed by assess using a binary variable (0 or 1), which is identified as in the questionnaire an 'introduction of a new product' during the period 2006-2008. When the firm declares having a new good or a new service, the dependent variable in the entire model is equal to 1, otherwise 0. In our particular context, the model chosen to explore the dependent variable is a probit maximum likelihood maximum estimator. This type of model is often used to highlight the influence of external factor on propensity to innovate such as the knowledge management (Mangiarotti, 2012; Mangiarotti and Mention, 2014) or external cooperation (Janeiro et al., 2013; Rouvinen, 2002) . At least 26% of firms declare having introduced a new product during the reference period. This percentage is very low compared to the EU-27 member states (excluding Greece), where an average of 51.6% of the firms declared having introduced an innovation in 2008 (EUROSTAT, 2012). However, this percentage of innovative firms is roughly similar to Eastern countries of European Union as Poland with 24.8% or Slovak Republic with 22.9% of innovative firms for the year 2004. Nevertheless, this only variable does not allow profiling the innovative firms. To complete this first step, the second dependent variable used is measured as the percentage of total turnover from product innovation that is new to the firm (Cassiman and Veugelers, 2006) . This second regression will complete the first model. Given the specificity of the dependent variable, this second model is assessed using Tobit maximum likelihood estimation. The parameters of interest can be obtained by maximum likelihood estimation of a Tobit that accounts for censoring in innovative performance (Mohnen and Röller, 2005; Mothe and Thi, 2010) . In our sample, this percentage is around 13.2%. According previous results on the dataset, two different breadths of innovation had been identified of innovation objectives and on the external co-operation. For the first breadth, a set of question in the CIS deals with the importance of ten objectives. The amended version harvested only eight objectives (presented in Table 2 ). The answer has been collected on three point Likert scale. Following the method developed by Cohen and Malerba (2001) , the objectives have been treated without difference on the importance between them. Based on the value of the Likert scale, binary variables have been created using the approach of Leiponen and Helfat (2010) . For the cooperation, a part of the survey is dedicated to the "active participation with other enterprises or non-commercial institutions on innovation activities" where both partners do not need to gain a commercial benefit. In this definition, pure contracting out of work has been excluded.
Partners for innovation activities may be located inside the country or reside beyond boundaries, namely in other European countries, USA, China or India, and all other countries. Cooperation is first modelled as an aggregated variable taking the value of 1 if the firm cooperates, with any partner, located in any of the listed geographical areas. All the variable relative to the cooperation have been dichotomised to identify the use of cooperation by the firm (Mention et al., 2013) . The main difficulty of this kind of approach is how to determine the importance of the breadth. In their approach, Leiponen and Helfat (2010) have followed the literature on the breadth for external source of information (Mol and Birkinshaw, 2009; Laursen and Salter, 2006) which sums the binary variable to assess the influence and the importance of the breadth. They applied the methodology for the objectives. In our research, all the binary variables for the cooperation have been summed up to identify the practices of the firms.
Control variables have been added to the model to mitigate the external effects. The size (expressed in natural log) and being part of group were used in all the models. The impact of the size of the firms on their propensity to innovate does not require any additional evidence (Vaona and Pianta, 2008) . These two variables are often used in the case of analyses involving CIS data (Evangelista et al., 1997; Lhuillery and Pfister, 2009; Temel et al., 2013a) . In our particular case of an emerging economy, a variable presenting the percentage of foreign capital shares. Previous studies, by scholars such as Wang and Kafouros (2009) , have shown the influence of ownership. Dummy variables were also included to moderate the industrial effect in the model with all the data (results not shown).
Results
Table 3 presents a correlation matrix for the variables introduced in the different models. The correlations between the different variables of our model show a close link between the percentage of product sale and innovation success, ρ = 0.76. The link is self-explanatory as firms cannot have an amount of revenues from innovation without the presence of innovation. The correlation between objectives and cooperation is high and positive ρ = 0.39.
Table 3
Correlation coefficients (N = 5 834) Notes: The marginal effect (ME) is for dummy variable the discrete change from 0 to 1. For continuous variable ME will be calculated at the means of the variables. Notes: The ME is for dummy variable the discrete change from 0 to 1. For continuous variable ME will be calculated at the means of the variables.
The regressions presented in Table 4 investigated the link between the breadth of objectives and cooperation and innovation success. All the probit regressions demonstrate a pseudo R 2 greater than 70%, which confirms a good adequacy of our model. The results for both types of breadth are significant at a 1% level. Not surprisingly, the coefficients are positive, which means that the higher is the number of objectives the firm pursues and the higher is the number of partners it has, the higher is its propensity to innovate. This effect is more noticeable on the innovation success when the objectives and cooperation are entered separately in the regression. The last regression may indicate a stronger influence of the objectives rather than of cooperation. Again in the Tobit regression, the objectives and the cooperation are significant at the threshold of 1%. The same trend might be observed on the importance of objectives and cooperation, as in the probit regressions. Indeed, in our sample, the probability to innovate is more determined by the objectives than by the cooperation patterns. To ensure the quality of our results and to explore more deeply these results, a sensitive analysis has been conducted regarding the impact of the objectives and the cooperation. The interaction effects have been investigated in Table 5 . The results remain significant. A negative interaction has been found for the marginal effect (ME) of the objective and the cooperation. The high correlation between both variables may however induce multicollinearity. Table 6 investigates the optimum level of breadth to obtain a higher innovation success or a higher percentage of product sales revenues from innovation. To conduct this research, dummy variable have been generated on the number of objectives or cooperation used by the firm (0 or 1). For example, when the firm declares having two objectives, the variable 'two' introduced in the model is equal to 1, otherwise 0. For the objectives, a higher number of objectives provided a higher probability of innovation success and the same trend might be observed for the percentage of product sales revenues sales from innovation (consistent with Hypotheses 1a and 1b). In the case of cooperation, a peak is observed when firms are involved in cooperation with three different partners, and this number of partnership seems to be the most valuable to the firm. Indeed, the MEs of the probit regression on innovation increase until three partners are reached and then slightly decrease with four types of cooperation. Having six types of cooperation obtained the highest ME on the innovation success. This fact does not allow rejecting Hypothesis 2a. Nevertheless in the Tobit regression, three cooperation types had the highest ME on the percentage of product sales revenues (which is against our expectations as formulated in the Hypothesis 2b). We also find generally increasing returns up to a relatively large number of objectives and cooperation, providing support for the benefits of breadth. Notes: The ME is for dummy variable the discrete change from 0 to 1. For continuous variable ME will be calculated at the means of the variables. Notes: The ME is for dummy variable the discrete change from 0 to 1. For continuous variable ME will be calculated at the means of the variables.
Discussion and implications
This empirical study aims to investigate the relationship between the breadth of objectives, the breadth of cooperation and innovation in the particular case of Turkey. This study contributes to the literature on the innovation process in emerging economies and extends the analyses using the CIS data.
According to our findings, firms which pursue a higher number of objectives in relation to innovation face a higher propensity to innovate. This could lead to the conclusion that all contextual (i.e., regulation) and internal factors (quest for efficiency, effectiveness, new market positioning) have a strong influence on innovation success.
In addition, access to governmental funding also requires companies to set themselves a variety of goals, which may influence their behaviour when defining their strategies.
Quite logically, when the number of objectives is important, the financial performance of the innovation process is also higher, suggesting that there is a strong association between the strategies pursued by the firms (through their implementation and the achievement of those objectives), the innovation success and the financial performance from novelties, measured as the percentage of sales revenues from new products.
The effect is stronger when the number of objectives is higher, as the coefficients show. Regarding cooperation practices, conclusions are more mixed, as involving three partners in the innovation process seems to lead to higher performance in terms of innovative sales revenues while results are slightly more inconclusive regarding the optimum level of cooperation to ensure innovation success. A plausible explanation for this finding is that collaboration in precompetitive stage is not widespread among Turkish firms and the ecosystem is not mature yet. Therefore, companies tend to collaborate with a limited number of other stakeholders, and predominantly with suppliers, customers, parent/sister companies, Cooperation with competitors and universities has been demonstrated not to lead to immediate profits (Temel et al., 2013b) and is not a common practice in this specific setting.
Limitations and recommendations for future research
Understanding of the impact of external cooperation, and the optimal number of partners, on innovation performance requires several caveats. First, the peculiarities of our sample (emerging economy) do not allow for generalisability across all economies. Indeed, our data are only representative for one wave of the CIS data in Turkey. The results are not generalisable to e.g., western countries or to other emerging economies. Moreover, the results need to be deeply explored in further research. All objectives do not seem to have the same effect on the propensity to innovate and a detailed study should identify the best objective to have to maximise the success and the product sales revenues from innovation. Indeed, the cooperation should be studied according to both the type of partner (i.e., market, science, governmental bodies) and the geographical partnership such as the national or the international level. This analysis on the geographic distinctions would provide interesting results in terms of recommendations for future forms of cooperation. A specific focus on a particular sector of the economy such as the retail manufacturing, one of the pillars of the Turkish economy should be very valuable. Future work should highlight the specificities of this sector and address recommendations to the sector.
